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(57) Abstract: A spray unit for spray dryer to be used for microincapsulation of solid parti- 
cles during which the contact between particles and solvent occurs only in the final phase of 
the spray process making the dissolution or the solvent action practically irrelevant. 
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"Spray unit of a spray dryer" 

********************** 

The present invention relates to a spray unit for spray dryer useful for the microincapsulation 
5 of solid particles. 

The microincapsulation by spray dryer normally used a suspension of particles to coat in the 
solution or in the coating suspension. 

This method has a limited application when the particles to be coated are soluble in the 
coating mixture or, for chemical incompatibility, they cannot be in touch with the coating 
10 liquid for a long time (for example proteins or substances subjected to the solvents action, 
etc). 

Furthermore, the environmental pollution problems and danger in the use of organic 
solvents, always carried out the use of coating agents expressed on water base and this 
makes practically impossible the use of spray dryer in the microincapsulation of water- 
1 5 soluble particles with the conventional method. 

Object of the present invention is a particular model of spray unit which allow to solve the 
above mentioned problems and allow to use spray dryer equipment's also for applications 
which need a reduced contact time of the solution or coating suspension with the particles to 
be coated. 

20 In fact, the contact between the particles and the coating agent is carried out only in the final 
phase of the spray process being the dissolution or the action of the liquid element to 
vaporize from the coating agent practically irrelevant. 

The spray unit of the present invention can be used as well as the case of conventional 
microincapsulation that is when the particle to be coated is insoluble in the coating medium, 
25 also in the case of particles soluble in the coating medium and also in the case that 
substances subjected to the solvent action are to be microincapsulated (for example peptides, 
proteins and degradable substances due to the same solvent). 

The use of the spray unit according to the present invention allows the application of the 
spray dryer method to coat particles of diameter 10-500 jim soluble in the coated liquid. 
30 A second application is to coat the particles of the above mentioned diameter and insoluble 
in the coated liquid. 
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A further application is to coat the particles of the above mentioned diameter subjected to the 
solvents action contained in the coated liquid. 

By using a spray dryer equipped with a spray unit according to the present invention, " 
5 microcapsules gastroresistant can be obtained, prolonged release, delayed release and taste- 
making microcapsules. 

The coating liquid is the solution or the suspension of the substance which will coat the 
particles in the selected solvent or solvents, water included. 

The useful coating to obtain these capsule can be methacrylic acid polymeric derivatives, 

10 cellulose derivatives, lipids and their mixtures. 

The spray unit of the invention is manufactured in stainless steel (or other material 
compatible with the products used) and it is duly drilled and shaped in order to allow the 
transit of particles, of the coating suspension or solution and of the air, by assuring at the 
same time the best isolation from the external environment and among the pipes. 

15 It can be applied on different types of spray dryer equipment with minimum changes obvious 
for the man skilled in the art, such as the choice the threading fit suitable for the screw on the 
equipment, the length and the diameter according to the specific characteristics of the 
equipment used. 

The drawings and the description of the technical points of view reported here below refer in 
20 particular to a spray unit suitable for a spray dryer BUCHI B 1 9 1 . 

The diameter of the spray unit parts can be modified according to the specific 
microincapsulation process to be carried out with the spray dryer. 

The following drawings and their description refer in particular to the microincapsulation for 
obtaining gastroresistant pharmaceutical forms. 

25 However, it is obvious that the spray unit according to the present invention can be used 
without substantial changes of other kind of applications not belonging to the pharmaceutical 
field such as coated granules for food, dietetic, cosmetic and phytosanitary use. 
The spray unit object of the invention consists in four fundamental parts, described here 
below, as stated in figure I: top part (A), core (B), jacket (C), bottom part (D). 

30 Top part (A) 
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It is the spray unit side where the air is introduced and where the particles and the coating 
solution or suspension are charged. 

It is equipped with 3 pipes built up to insert special connectors stated with Al=air, 
5 A2=particles and A3= coating solution or suspension. 

The filling of the powders is performed by a mechanic or pneumatic system that allows the 
particles to pass though the pipe. 

The cylindrical shape shown in table 1 with its frustum of cone end can be modified 
according to the insertions and adjustments necessary to join it to the specific spray dryer on 
10 which it is placed. 
Core (B) 

The core is the central and more internal side of the nozzle working as support and 
connection between the top part and the bottom one. 

The core has a cylindrical shape and it is equipped with a central pipe (B2) for the transfer of 
15 particles and with two side pipes (B3) for the transfer of the coating solution or suspension. 
Either B2 pipe or B3 lead directly into the overlooking side lodged in the top part that is A2 
and A3 respectively. 
Jacket (C) 

The jacket consists of a connection pipe between the bottom part (D) and the top one (A) 
20 and it is placed in a concentric position with respect to the core. 

The space between jacket and core works as transit tube for the air (CI). The seal is 
guaranteed by suitable rubber rings (O-rings). 
Bottom part CD) 

The bottom part is the spray unit side working as support for the different groups of nozzles. 
25 It consists of a central pipe (D2) for the transit of the powders directly in communication 
with the overlooking pipe (B2), of different pipes for the transit of coating solution or 
suspension (D3) and of different pipes for the air transit (Dl). 

These last two kinds of pipes (the one for the coating liquid and the one for the air) are 
placed round in a circle with respect to the central pipe and their number ranges from I to 
30 250 with respect to the spray unit size and of the quantity of liquid to transfer. 
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Furthermore, the bottom part D of the spray unit is shown in figure 2. 

It consists of three particular caps L, M and N which introduced in the bottom part (figure 2) 
convey the particles coming from pipe D2, the coating liquid coming from pipe D3 and the 

5 air coming from pipe Dl in a sole point (E). 

All these pipes connect directly with the overlooking pipes C2, C3 and CI respectively. 
The length of the caps in the exit point can be modified by a mechanic screw system, for 
example, according to the type of process and of the instrumental operating parameters. For 
example the position of the nozzle of cap N can be moved up to and over the limits of the 

1 0 nozzle of the cap L which is showed as point K in figure 2. 

The diameters of the pipes for the transfer of particles, liquids and air range between 1 e 500 
mm according to the kind of manufacturing to carry out. 

The diameters of the nozzles range between 1 and 400 mm according to the manufacturing to 
carry out. 

15 The spray unit according to the present invention can be modified to adjust it to spray dryers 
different from BUCHI B191 as referred in the figures. 

For example, the man skilled in the art can modify the shape of the top part (A) to adjust it to 
others spray dryers, can increase the number of pipes B3 and make them as a whole 
concentric on B2. 

20 The length of the whole spray unit can change according to the kind of spray dryer on which 
it is applied. 

The length of the pipes and the diameter of the jacket which are not critical in themselves as 
far as the microincapsulation process is concerned too, can change according to the type of 
spray dryer on which the nozzle is applied. 
25 Obviously, these changes do not move from the object of the present invention that is 
allowing the use of spray dryers also in conditions that were not possible before. 
We report herewith, as example, the description of the practical application of the spray unit 
object of the invention. 

The solid particles enter on the spray unit from the connector A2, passing through pipe B2 
30 and D2 up to the mixing area E. 
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The coating liquid arrives from the connector A3, goes through pipe B3 and D3 up to the 
mixing area E. 

The air is introduced from the connector Al, goes through the pipes CI and Dl up to the 
5 mixing area E. 

The solid particles, the liquid and the air meet in E from which the spray in the hot air 
streams starts. 
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Claims 

1. Spray unit which allows the particles to be coated by spray dryer also in conditions that 
require a reduced contact time between the coating solution or suspension and the 

5 particles to be coated, according to what is described and reported in figures 1 and 2. 

2. Spray unit according to claim 1 to coat particles water-soluble. 

3. Spray unit according to claim 1 to coat particles insoluble in the coated liquid. 

4. Spray unit according to claim 1 to coat particles subjected to the action solvents 
contained in the coating liquid. 

10 5. Spray unit according to claims 2, 3, or 4 to coat of 10-500 \im diameter particles. 

6. Spray unit having four fundamental parts: top part (A), equipped with 3 pipes, where the 
air is introduced and where the particles and the coating solution or suspension are 
charged; core (B) cylindrically shaped equipped with a central pipe (B2) for the transfer 
of particles and with two side pipes (B3) for the transfer of the coating solution or 

1 5 suspension, acting as support and connection between the top part (A) and the bottom 

one (D), jacket (C) placed in a concentric position with respect to the core (B) so as the 
space between the jacket (C) and the core (B) acts as a transit tube for air connecting the 
top part (A) and the bottom part (D); bottom part (D) spray unit side consisting of a 
central pipe (D2) for the transit of the powders directly in communication with the 

20 overlooking pipe (B2), of different pipes for the transit of coating solution or suspension 

(D3) and of different pipes for the air transit (Dl) and acting as support for the different 
groups of nozzles. 

7. A spray unit according to claim 6 wherein in the bottom part (D), the transit pipes (D3) 
and (Dl) are in a number from 1 to 250. 

25 
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